REVISED Hi-14-BE

LAl
FHEA MO. _ 2.2.6.4 SHUTTLE CLTV DG M. __Z204019-506, SO8F
CRIFTCAL TTEMS LIST '
CRITICALLTY Fir . SHEET __1 = o 9
FATLURE MODE AND FAILURE EFFELCT
__CAUSGE IH EH) |TEH RATIONALE FOR ACTEFFANCE

rit Limik Swikeh thlh}e tnfcuﬂtrlnl th|I: ) DESIGH FEATURES

i h ' ening o ans Irig.

ai¥s Sharted o . the The TYL/Lens Assexbly iz camprised oF 16 aleckrical subassechiies; 13 subassenbl bes
LA wyarst Case: ave RCA Astra destgoed amd fabricated usin? slandard pristed-circuit board Lype of
witch Failure. Lass of missioen cricical coastruckion. The rmin‘.:g thrae assenblies, high unltaﬂa poWET uupplr. ascilator,

wi dan. ang stepper motars, arg vandor supplied campanents which have been spec Fied and

purchased according to RCA Specificatlos Lantrel ﬂrihl"ingi {5C0s} preparsd by oagi-
neering and rn‘.liah?lity assurance. SpéciFications per the SC0 are prepared to
gstablish the design, performaace, tesi, sualificstion, aad accaptance requi remants
for a procured piece of equipment,

Parts, malerials, processes, and design guldelisas for the Shuktle CCIV program are
specklind in accardanca with RCA 22958031, This dorumant defines the prograg requice-
wenks for selactlps and concrol of EEE parts., Ta the maxinsa extank, and consistant
with availability, all parts have bean selected from military specificatiaons at ths
MK level, a5 a mialaum. [0 addition to the averall selecklon criteria, a subsat of
general purpose prefevred parts has bean defined by this decomsnt and the ROA Govern-
ment Syskews Division Skandard Parts List. In tha casa of the CHOS and TTL fanily of
micvocircuils, devices are screengd ind Lestod te bhe MIL-ST0E83C wquivalanl and
procured under Lhe dasignations of HI-REL/W] and SHL 54LS From ACA-550 and Texas
Tnstruments Corp, respeckively. Parts not included in the above docunsnts have baen
usiéd in the Jesign nn‘y after a noastandard biew a?prmnl fara {NSIAF) has beem pro-
pired, subnitted to Reliability Assuranca Englogering (RAE] amd approved for wsa In
Lhe specific application{s] oefined in Ehe MIIAF by NASA-ISL.

Worst—Case Circuit Andlysas have been performad and docvaentad for all rircuid
designs 1o demonstrate that sufficient opevakitg marging exist for all eperating
conditlons. The analysls was worst case-{n that the value far each of the variable
parametevs was seb ta Timits that will drive tha pulput te 3 aawimum {or minimm).

A coapohent angc.atinn review and analysis was conducted to verify that tha applied
gtrass on each pieca parl by Lhe temperature extvemes ldantified with environmental
qgﬂiﬁ%tatinn tesLing does nat exceed the atress derating values identified in RCA
2205501 .

1a addition, #n abjective examiaation af tha design was parformed throvybh a FDR and
COR iy verify that the TV(/Lens assenbly neb specificatien and rantractual require-
menks.
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LUNIT INCACLA
. BG4 SHUTTAE CLTV : DWe WO, _ ZAO4A19-50G. SDSS
FHEA 1D : CRITICAL LTEMWS LIST _p20igMy-E03 0
CATTICALITY _ 242 SHEET __ %  OF __ 9
FAILURE MIDE AHD FAILUAE EFFECY
CAUSE ' G4 END ITEH BATIONALE FOE ACCEFTAMCE
[ris Linik Switch Unable to control ihe DESICGE FEATURES (Continued) 5
Fails Shorted. : opening of tha leas Iris. | po. o.00031 arromgemast of the lens asseubly is to provide an integrated housing,
(L& ; notor, and circuit Board package which can i.Cl:llITI:da:.& various conmercially available
: . - - lenses. Emphasis 1s placed on accessibilivy of the lens, its drive cempanents, and
Switch Failure. : L'.":s af mlssion critical limit stops. Componants within the lens sssemkly have hean nodularized, serving both
vides. the HLA, (LA, and HLA assecblies.

1he 1éns housing structure 15 3 ane—plecd casting designed Lo wminiwize machiming and

. provide & rugged dimensiosally stable mounting for tha aptical coopsaents. The housing
is in the form of a right amgle. The verklcal member interfaces with the Front surface
of the camera aad the harizonta] weoher supparks tha drive motors oa the upper surface
with the lens Funclien circuitb boards in & cavity on the wnderside,

Lens Functian Drive Traln

The iris, 20om, and focus drdves are ideatical in concept; the only differemce is the
Jower gear rakio ia the 1ris brain to previde the 2.8-second end-to-and traval caps-
bility necessary for the ALL nperaticn.

The table (on newt page) shows the driva trals parameters with averall torque margins
for Lhe three lens Functigas.

The mator/gear heads are aounted on the lens housing rather tham on tha Tens, to pernit
the desired len: iaterchangeabiliky for the Shukkle cissioa with aininme impack on the
actual Tenses.

Various types of motors wergé considered for this application, trading off size, power,
weight, controb-circuit complexily, ¢omnand capability. and qualification sktatus. The
brushl ess and stepper—motor tppes Fil the package and power requirvemants, the Yalter
being preferrad bacause af 1ts sioplieity, raliability. and space-qualified status.
The selected steppar moter {a size-@, Alnigo-9 pole-pisce, pérmaneni-nagnet stepper)
Is mated with a spur brain gearkead. Babh wnits are manufartured by Moaace Hotsr Co.
A Ab-diamelral-pitck (48-0F) spur gear on the gearhead output shafi meshes divgetly
lwith the gedrs which ave a part of the zoom, foacus, and iris ring functions o Ene

ENS: QEar.

(IPRLT a— ' 2-14b oL g L
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FHEA 0. 22,64

CRITICALITY 21

SHUTTLE CCTY
CRETECAL TTEMS LEAI

LUNITY
OHG KO .

~La04A21-503
SHEET _3 oF q.

FATLURE MDDE AHD
CMEE

FATLURE EFFECT
04 40 TTEH

BAFEOMALE FOR ACLEPTAKCE

[ris LlniL Switch
*ails Shorbad,

v

wiikch Failura.

lUrable te conktrol Ehe
opening of the lans Iwis.

Worst Tass: )
Loss of mission critical
vides., .

RESIEN FEATURES (Coatinued)

LENS DRIVE TRAIH PARAMETERS

Time End=| Input Loss Hak
Brive] Compennat | Travel to—End |Forque |Rakio Ho.|EFfkciescy|Torque |Torque
{degress] [{saconds) [(or=-in) |or Teeth L%y {az~In}|[cz-1al
Hoior - - - - 0.21
Gearngad 0.27 fazi an 3.7 | 18.4
Foam 150 B.G
Gearhead ’
Juiput Gear 1.4 50 z.2 | 52.0
ok
Lans Gear 15h 1.0
lurgun Hargin
3 I
Hator - - - - 0.27
Gearhead 0.27 481 &0 z.6 | 10.3
Focus 28z 1.k
Gearhead
flutput Gear 10.3 1] 1.3 ] 3.0
a6
Lens Lear 15k 10.0
Torque Margin
i
Hotor - - - [ - 0.27
hearhead 0.27 481 ao 2.6 [ 0.3
Iris 105 2.8
bearheand
Mutput Gear 10.3 | 1.3 | 3.6
b1
Lens Gear 156 5.0
Torgue Margin
i
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LHIT TNC/CLA
FREA . _2.2.6.4 \ SHUTTLE CCTY DG NO. _ 7O40719-506, SDAS
’ CRITICAL ETEMS LIST 2294071503
CRETICALRTY iiE SHEET 4 o ]
FATLURE WODE AHQ FATLURE EFFELT
LAUSE o END TYEH RATIONALE FOR ACCEPTAHCE
ris Limik Switch Unable Ep centrsl the OUALTFICATION TESY
a1ls Shoried. gpening of the Yeng Iris. )
For Quabification Test Flow, sée Table Z located ail the front of this boak.
LA Morsl Case:
witch Failure: Lass of mission critical
widen.
a239R o 2-1AF ey "I-‘rl;l"
F_
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. LNIT
FHEA WO, _ 2.2.5.4 SAUTTLE CCTV pWG Mo, _ 220AHVI-SDE, OB/
CRITECAL ETEMS LIST 229487 1-507%
CRITILALITY FAr SHEET __ & = OF ___%
FATLURE MIDE AND FAILURE EFFECT '
LAUSE Ot £HD ITEM RATIOMALE FOR ACLEPYANCE
ris Lioid Switch Unakle to conkrol the ACCEPTANCE TESY
ails Shortaed. opeaing of the Teas lri. ) . .
The CETY systens' TVCACLA §s subjacted divectly, without vibration isolators which
LA s might he used in khelr nardal installation, to the falTowing taskting:
wikeh Frilure. Loss of mission critical ) 7
wideo. # Vibration: D=tz - 3 désDct-vise fras .80 G5/Ha

AD-350 Hz: 0.04 G-/Hz

350250 Hz: =31 4810 dee-5topa
Tegt Duration: | Misuka per Axis
Test Lavel: 6.1 Grms

s Thermal Vacuwm: Tn g pressure of 100°% Torr, the tepperaturs shall be as
falhauws:

125* F: Time to stablize equipment plus ¥ haur
25% F: Time tn stablize equipment plus 1 haur
125° F: Tiwa to stablize aquipaent pluz 1 heur

The TYCACLA may sat have been subjected to the vacuum conditien.
for Acceptance Test Flum, see Table 1 Tocated at the fruat of this boak.
DPERATIONAL TESK

In oroer to werify that CLTVY coeponests are operatignal, a test most varify the
health af all the comwand related componemts Froo the FHS (ATAL) panel switch,
through Lhe RCU, through tha syac Vises ta the Camera/PTU, to the Comera/PTU command
decodar. The test wuet also verlfy khe camera's 2bility ta produce widen, the WSl's
abilily Lo route wideo, and Lhe moniker's ability ¢e display video. A similar test
would performed to werify the WON command pit{+

1. Pamer CLTV Systam.

Z. Via tha PHS panel, select a momlter as destinatien and the ramera under
ik as sourdE.

' 3. Send *Camera Power (0" command from PHS panel.

4. Salect "External Sync* on monibor.

4. Ohsprve wideo displayed on monitor. Hote that if videe en menikor is

synchranized {i.e.. stable vastar) then this indicates that the rawera

is receiving conposite sync frmn the REW and that Lhe canéra is producing

synchranized widaa.

sead Pan, Tilt, Focus, Zoom, DLA, AMD Bamma comeands asd visvally [either

via the menitor or direct observation} verify sperakion.

Splecl downlink as destination and camera undér L85f as SOurce.

Nbserve videa rovted ko downlink.

Send "Camera Pawer ﬂff“ﬂcummaud wia FHS panel.

—a Lo T kA h M nunnan +

ERT.y - o] =]

ilcria cosmande wia bha MM rammand nath.
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: LNLT TNCCLA :
FHEA W}, _2.2.6.4 SHUETLE CLTV 04 L, PaniA14-%06, EORS
CAITICAL ITEHS LISY _ 229a871-503
CRITECALITY 272 SHEET [ oF [
FALLURE HODE AND FATLURE EFFECT )
CAUSE O END LTEH RATIOMALE FOR ACCEPTANLE
‘ris Linit Smikch Uneble to canteol Ehe JASTHSPECTION
‘ails Shorted. apenkng of the lens Iris,

— The TYC/CLA EEE Parts and hardware items ave procured From

LA Morst Tase; approved vendors and suppliers who mest the raguiraments sed farth 1n the LCTY
imitch Failure. Loss of wission critical contract and Quality Plan Work Statenent (WS-2593176]. Resident DCAS perionae]
vidao. véview all procurament documenks to estabdish the naad far GSI o0 salacted parts
(PL] B17).

]_n;mu_ug_l.uim_l.inn_anﬂ_ﬂnma - Incoming Quality inspections sve oade os all
received materiats and parts. Reseles are recerded by Tat and retained in File by
drauing and control nunbers for Future refarenca and tracgihilit;. A1l EEE parts
are subjecied to bncomisg acteptance tesls as called For in PAL 315 - Incoaning
Inspection Test Instructions. Incoming fYight parts are Further precessed is
accordance wilh RCA 1846684 - Praconditioning and Acceptamce Requirsments for
Electronic Parts, with the exceéption that GPA aad PIND tnstiﬂ? is rat performed.
Mechanica] items ave imspected per PAL 316 - Incoaing Inspection Enstructisas for
mechasical ftems, PAL 205 — Tncoming Quality Contral Inspeckian Instruction, and
pal B12 - Procedure For Processing Incecing or Purchased Parts Desloaated far Fligkt
Use. Accaptsd items are delivered Lo Material Cantrolled Stores and retained vader
specified conditioms unt11 fabrication is required. MNoa-cemforming materials ara
leld for Malarial Review Board [MAB) dispositiom. {PAI-30F, PAI X]C-531.)

~ Prinr ta the start af CLA board assembly, all items are
verified to be carrect by stock roam personngl, as the itewms are accumulated ta
form a kit. The itams are varified again by the oparator who assemhles the kit by
checkhing against the u:—hui1t-pirti-]?st (ABPL}. DCAS Mandatery Inspictioca Poinks
are designated for 211 pristed circuit, wive wrap and weldad wire boards, plus
harness connectors for soldering wiring, crimping, solder splices and quality
workmanship prior th coating of the cosponant side of boards and slaaving of
harngsses. -

ELA Boards

twecific instructions are given #n assembly drawing sotes and applicable doecwments
talled oput in iha fabrication procedure and record tFPR—EEﬂ?ﬁH;: and Parts List

FL 7I07088. These Include wirve connection Yisi 2295902, Holes — wide angle zoum
lens assy 2303191, Procass Standard - banding staking, potking, aac sulaking
7ZBDATE, Specifiration - Urethane protective coating zzﬁﬂmr ard Workmanship Spac
BO30035.

0239R =140 ERaV JJ‘__,I;F,_E
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FHEA HO. 2.2.6.4

CRITICALITY 242

UNIT

SHUTTLE LCTV OHE W0, __2204013-506, OB/
CRITICAL TTEMS LIST 229421503
SHEET _ 3 = OF __ 9

FATLURE MODE ANO
CAUSE

FAILURE EFFECT
04 END JTCH

RATEONALE FOR ALCEPTANCE

Iris Limit Switch
fails jhorred.

CLa
Switch Fallure.

Unabla to control the

opening of the lens Ircis.

Locs af -ié:inn critical
wideo.

DA/ INSPECTION {Continued)

m_ﬁij_ﬂ]ﬁl!_ﬂuﬂ_[gﬂ — Aa apon box test s performed par TP-IT-2294B21, Acceptance Tesl
per TP—AT-2294B8%1, Torgues area spaci fled and witnessed, traceability numbers are recorded
and calibrated taols are chechad prior to wse. HRCA Quality and OCAS inspections are
perforned at the completion of specified FPR operabtions In accordance with PAT 204,
PAI-205, PAL-21} and PAL02, OCAS persannel witness WA butbon—up and critical

torguing.

IVC/CLA - After a IVC/CLA have heen tested ingividually, they are mated ans

2 final gccaptamce teat is performed per TP-AT-2204019, including vibratiosa and
thermal vacouwn environments. RCA and DCAS persoane]l monitor Lhese tests and reviaw
the acceptance tast datafresults. These pevsonae] also {nspact afier all rapair,
rework and retest.

Prepacation tor Shipment - The TVC and CLA are uEirated prior to shipment after
fabrication gngd testing is complate. Each 1= packaged lc:nrdln?'tu CCFY Letber 3011
and ZFA07AG, Process standard For Packiging and Hasdling guidelines. All related
dacumentetion fncluding assembly drawings, Parts List, ABML, Test Data, etc., is
gathered and held in a documentation foldar assigned specifically to each asseably.
This folder is reteined ¥ar reference. An EIOP |3 prﬁElrld Far sach assembly ia
acrordance with the requiresents of WS-254317a. ROA (L and DLAS personne] witness
craling, packaging, pachieg, and marking, and review the EIP For cowpleléness and
ACCLraCY.
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GHIT _IwC/CLA
FHEA MO, _2.2.6.4 SHUTTLE CEYY DG WD, _ Z204819-506. 5067
CRLTICAL ITEMS LISY UL A B
CRYITICALITY 25 GHEEY _ & = OF 3
" FAILURE HOOE AND FATLERE EFFECT
CAUSE OH B0 [TEH EATI(MALE fOR ACCEPTANCE
ris Liait Switch Unabla to coptrel the EATLURE HISTORY
ails Sherted. - apening of the lens Ivis, .
. HONE .
14 dak:
wikch Fallue. Loss of mission critical
viden-
N7 14R j— =151 0 w i
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FHER WO. _ 2.2.6.4

CRITLCALLTY 22

UNIT
SAUTTLE CCTV UhG Wi,
CRITICAL TTEWS LIST
SHEET 9

aF 3

FAILURE MODE AND

FAlT4URE EFFECT
1IEH

CAUSE
Iris Limit Swilkch
Fails Sharled.

Unable to ceatrol Lhe

ppenieg of the Tens Iris.
Horst. Case:

Loss of ni;.sinn critical
wlden.

. RATIONALE FOR ACCEPTANCE
OFERATIONAL EFFELYS )

Loss of widea. Passible Tozs of majer wission objactives dus ta loss of RMS cameras

or ather regulred caneras.

CEEH_ALYIONRS

If possible, continue RHS operations using alternative vlsual cues.
CREH TRAINTNG

Craw shauld be traiesd to use passible altermatives to OCTY,
HISSI0N COHSTEAINT

Khare passible, procedures shguld he designed =o they can ba accomplished
CCTY.

without -



